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roximal stenosis of the subclavian artery is known to cause
ischemia in patients with a left internal thoracic artery
(LITA) graft by stealing blood from the coronary circula-
tion into the subclavian and axillary arteries.1 Use of an in
situ pedicled internal thoracic artery graft when the subclavian artery
is proximally stenosed is contraindicated. We describe a case in
which subclavian occlusion developed insidiously over 4 years, re-
sulting in late-onset angina from a subclavian–coronary artery steal.
Clinical Summary
A 57-year-old man underwent coronary artery bypass grafting for
left main double-vessel disease; he had a LITA graft to the left an-
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the first diagonal coronary artery, and a left radial artery graft to
the obtuse marginal artery. The patient smoked and was hyperten-
sive and hypercholesterolemic, with no history of peripheral vascu-
lar disease.
The patient’s postoperative course was uneventful. Four years
later, he came to the emergency department with sustained ventric-
ular tachycardia and unstable angina. Echocardiography revealed
a grade III ventricle with akinetic inferior and anterolateral walls.
A gated blood pool scan showed an ejection fraction of 37%. Graft
study showed a left main lesion of 60% to 70%, 50% independent
proximal lesions in the LAD and diagonal arteries, and an occluded
circumflex system. All the grafts were patent; however, there was
occlusion of the origin of the left subclavian artery (Figure 1, C),
with retrograde flow up the LITA filling the distal subclavian and
axillary arteries (Figure 1, A and B). A carotid–subclavian artery by-
pass graft was constructed; however, the patient continued to have
angina and ventricular tachycardia. A dipyridamole 2-methoxy iso-
butyl isonitrile scan showed large amounts of ischemic myocardium
in the inferior and anterolateral regions. Repeated coronary angiog-
raphy showed persistent retrograde filling of the LITA, a patent ca-
rotid–subclavian artery bypass graft (Figure 2, A), and a normal right
coronary artery. The patient underwent percutaneous stenting of the
left main coronary artery with a drug-eluting stent, followed by de-
fibrillator insertion. Retrograde flow was abolished, and he has
remained free of symptoms for 2 years.Figure 1. A, Left main coronary lesion, left coronary injection showing retrograde filling of LITA and Y radial artery.
B, Retrograde flow through LITA filling left subclavian artery. C, Stump of occluded subclavian artery. LITA, Left
internal thoracic artery.ruary 2008
Brief CommunicationsFigure 2. A, Left coronary injection after
carotid–subclavian artery bypass
showing reduced retrograde flow in
LITA. B, Left coronary injection after
percutaneous coronary intervention
showing minimal retrograde filling of
LITA. LITA, Left internal thoracic artery.Discussion
Coronary–subclavian artery steal syndrome is an uncommon phe-
nomenon in which the coronary flow is diverted into the subclavian
artery through the patent internal thoracic artery graft when there is
critical subclavian origin stenosis.1 This phenomenon is being re-
ported increasingly as a result of the increasing use of the LITA
graft. This potentially catastrophic situation can be avoided by mea-
suring blood pressure routinely in both the upper limbs to detect
a systolic pressure differential of 20 mm Hg or more and ausculta-
tion for a subclavian bruit, which may indicate subclavian stenosis.2
Our patient had equal pressures in both upper limbs, result of an
Allen test of the left radial artery was negative, subclavian bruit was
absent, and the radial artery was used with no clinical consequences.
We therefore assumed that the left subclavian artery was not dis-
eased at the time of the primary operation and proceeded to use
the LITA.
Various treatment modalities have been used to treat this uncom-
mon syndrome. These include aorta–subclavian artery bypass,
carotid–subclavian artery bypass, percutaneous interventions for
the subclavian stenosis, and transposition of the internal thoracic
artery.3
We performed a carotid–subclavian artery bypass, which has
been reported to be safe, effective, and durable.1 Symptoms per-
sisted, however, and repeated cineangiography showed a patent ca-
rotid–subclavian artery bypass graft and continued retrograde flow
in the LITA, although significantly less than that demonstrated be-
fore to the carotid–subclavian bypass. Preferential flow down the ax-
illary artery, with inadequate proximal subclavian flow and pressure,The Journal of Thoprobably resulted in persistent steal, even though the severity was
markedly reduced. Percutaneous stenting was appealing in this
case, because the radial graft protected the circumflex territory
and there was extensive collateralization of the LAD territory.
One of the fears in this situation would be increased steal into the
subclavian artery after opening up the left main artery; on the other
hand, competitive flow in the LAD would string the LITA if there
was significant antegrade flow down the LITA. Left main ostial in-
jection after stenting showed only trickle flow into the LITA graft,
with increased coronary flow causing stringing of the LITA. The pa-
tient has remained symptom free now for 2 years with no ventricular
tachycardia.
We believe that there is a small but real chance of developing
progressive subclavian stenosis in patients with multiple risk factors
for atherosclerosis who have undergone coronary artery bypass
grafting with a LITA graft. Management options are many but
must be tailored to the patient. Recurrent steal may necessitate un-
conventional treatment options, such as percutaneous coronary
stenting.
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